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DETAILED ACTION 
Claim Rejections - 35 USC§112 

1 . The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

2. Claims 3 1-32 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply with the 
written description requirement. The claim(s) contains subject matter, which was not described 
in the specification in such a way as to reasonably convey to one skilled in the relevant art that 
the inventor(s), at the time the application was filed, had possession of the claimed invention. 
Claim 31 recites, " flattening the epitaxial layer having a III-V nitrides alloy and the layered 
substrate after the epitaxial layer is grown on the layered substrate" in lines 4-5. There is no 
support for flattening after deposition of the epitaxial layer. The entire specification is directed to 
the deposition of the epitaxial layer causes flattening. There is no support for a post-deposition 
flattening step. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 
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4. Claim 1 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Pankove (US 3,922,703). 

Pankove discloses a layer of silicon is epitaxially grown on a sapphire substrate by using 
silicon-on-sapphire technology, this reads on applicant's layered substrate comprises sapphire on 
silicon, and then a layer of insulating gallium nitride, this reads on applicant's Group IE nitride, 
is epitaxially grown on the substrate (col 2, In 40-68 and Fig 1). 

5. Claim 1 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Mikoshiba et al (US 
4,511,816). 

Mikoshiba et al discloses forming an AIN single crystal epitaxial film on a silicon on 
sapphire substrate (col 9, hi 25-40, claims 1 and 22). AIN reads on applicant's Group III nitride 
because Aluminum is a Group III metal and the silicon on sapphire substrate reads on applicant's 
layered substrate. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims xmder 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
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the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicabihty of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

7. Claim 1 1 and 24 are rejected xmder 35 U.S.C. 103(a) as being unpatentable over Nishimura 
(US 5,081,519) in view of Tischler et al (US 5,679,152). 

Nishimura discloses a single crystal III-V compound semiconductor layer epitaxially 
grown on a silicon on sapphire substrate (Abstract, col 1, In 1-10 and col 2, hi 20-55). 

Nishimura discloses growing III-V compound semiconductor, however Nishimxu"a does 
not explicitly disclose Group EI nitrides. 

In a method of making a GaN article, Tishcler et al teaches providing a substrate which is 
epitaxially compatible with GaN, depositing a layer of single crystalline GaN and removing the 
substrate from the GaN layer (Abstract). Tishcler et al also teaches silicon and sapphire may be 
used as sacrificial substrates (col 7, hi 10-30). 

It would have been obvious to a person of ordinary skill in the art at the time of the 
invention to modify Nishimura by growing GaN, as taught by Tischler et al, because GaN is a 
desirable substrate body fro the fabrication of microelectronic structures (col 2, In 1-25). 

Referring to claim 24, the combination of Nishimura and Tischler et al teaches removing 
the substrate ('152 Abstract). 

8. Claim 1 1 and 24-25 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nishimura (US 5,081,519) in view of Mohiar (US 6,086,673). 
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Nishimura discloses a single crystal lU-V compound semiconductor layer epitaxially 
grown on a silicon on sapphire substrate (Abstract, col 1, In 1-10 and col 2, In 20-55). 

Nishimura discloses growing ni-V compound semiconductor, however Nishimura does 
not expHcitly disclose Group EI nitrides. 

In a method of producing quality Group lU-V substrate, Mohiar teaches a GaN layer 
formed on a substrate of sapphire, silicon or a layered structure composed of combinations of 
these materials (col 7, hi 1-20 and Abstract). Molnar also teaches removing the substrate by 
etching or by electrochemical polishing, this reads on applicant's mechanical polishing, or by 
any other suitable process (col 1 1, In 25-40). It would have been obvious to a person of ordinary 
skill in the art at the time of the invention to modify Nishimura et al by forming GaN, which a 
Group ni-V compound, as taught by Mohiar because GaN is useful in the production of LEDs 
(col 1, hi 20-50) and the selection of known materials based on its suitability for its intended 
purpose is held to be obvious (MPEP 2144.07). 

9. Claims 28-32 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nishimura (US 
5,081,519) in view of Tischler et al (US 5,679,152) as appHed to claims 11 and 24 above, and 
further in view of Olsen et al ("Calculated stresses in multilayered heteroepitaxial structures"). 

The combination of Nishimura et al and Tischler et al teaches all of the limitations of 
claim 28, as discussed previously, except the claimed thickness of the silicon layer and the 
epitaxial layer and the claimed wafer bowing. 

In a method of calculating stresses in a multilayered structures, Olsen et al teaches a 
method of determining the radius of bowing based on the properties of the layers forming the 
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multilayered structure using a combination of equations (pg 2543-2544). It would have been 
obvious to a person of ordinary skill in the art at the time of the invention to modify the 
combination of Nishimura et al and Tischler et al by using the equations taught by Olsen et al to 
optimizing the thickness of the silicon and epitaxial layers minimize the bowing to obtain the 
values claimed by applicant. 

10. Claims 28-32 are rejected under 35 U.S.C. 103(a) as being unpatentable over Mikoshiba et al 
(US 4,511,816), 

Mikoshiba et al discloses forming an AIN single crystal epitaxial film on a silicon on 
sapphire substrate (col 9, In 25-40, claims 1 and 22). AIN reads on applicant's Group HI nitride 
because Aluminum is a Group III metal and the silicon on sapphire substrate reads on applicant's 
layered substrate. Mikoshiba et al also discloses the temperature coefficient of the a silicon on 
sapphire substrate is positive (col 6, In 60-65), the temperature coefficient of the AIN film is 
negative and the resulting characteristic varies in accordance with the thickness of the AJN film 
and the thickness may be determined so that the temperature variation rate approaches zero (col 
4, hi 40-67), which is a teaching that thickness is a result effective variable. Wafer bowing 

Mikoshiba et al does not teach the claimed thickness and the claimed wafer bowing for 
claims 28-30. However, it would have been obvious to a person of ordinary skill in the art at the 
time of the invention to modify Mikoshiba et al by optimizing the thickness of the silicon and the 
epitaxial layer by conducting routine experimentation of a result effective variable. Wafer 
bowing is a result of differences in thermal coefficients during a temperature change and the 
method taught by Mikoshiba et al is to a product a device which is stable to variation in 
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temperature; therefore the bowing is inherently within the claimed range because Mikoshiba et al 
teaches the temperature variation rate approaches zero (col 4, bi 50-65). 

11. Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nishimura (US 
5,081,519) in view of Mohiar (US 6,086,673) or Nishimura (US 5,081,519) in view of Tischler 
et al (US 5,679,152) or Mikoshiba et al (US 4,511,816) or Pankove (US 3,922,703) as applied to 
claim 1 1 above, and further in view of Morishita et al (WO 00/19500 Al), where US 6,768,175 
is used an accurate translation. 

The combination of Nishimura and Mohiar or the combination of Nishimura and Tischler 
or Mikoshiba et al or Pankove teaches all of the limitations of claim 26, as discussed previously, 
except the process of forming the layered substrate includes a heating step, wherein the layered 
substrate exhibits bowing after being cooled down from the heating step. 

In a method of forming a silicon-on-sapphire substrate, Morishita et al teaches a silicon 
layer was grown on a sapphire substrate at 950°C and was subsequently heat treated at 550°C for 
30 minutes (*175 col 15-67), this reads on applicant's heat step and cooling down. 

The combination of Nishimura and Molnar or the combination of Nishimura and Tischler 
or Mikoshiba et al or Pankove is not limited to any particular method of forming the silicon on 
sapphire substrate. Therefore, it would have been obvious to a person of ordinary skill in the art 
at the time of the invention to modify the combination of Nishimura and Mohiar or the 
combination of Nishimura and Tischler or Mikoshiba et al or Pankove with Morishita et al's 
method of forming a silicon on sapphire substrate because the substrate taught by Morishita et al 
has improved crystallinity and surface roughness ('175 col 19, bi 1 to col 20, hi 30). 
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The combination of Nishimura, Molnar and Morishita et al or the combination of 
Nishimura, Tischler and Morishita et al or the combination of Mikoshiba et al and Morishita et al 
or the combination of Pankove and Morishita et al is silent to the substrate exhibits bowing after 
cooling. However, the substrate inherently exhibits bowing after cooling because of the large 
difference in thermal expansion coefficients for sapphire and silicon, as evidenced by Olsen et al. 

Response to Arguments 

12. Applicant's arguments with respect to claims 31-32 have been considered but are moot in 
view of the new ground(s) of rejection. 

13. Applicant's arguments filed 7/5/2005 have been fiiUy considered but they are not persuasive. 

Applicant's clarification of the record, in regards to the rejection of claims 28-30 over 
Mikoshiba is noted but is not persuasive. Applicants allege that Mikoshiba is not used to reject 
claim 11, which claims 28-30 depend; therefore the rejection should be withdrawn. However, the 
Examiner did rejection claim 1 1 over Mikoshiba, note item 4 on pages 2-3 of the office action. 
Therefore, the argument is not persuasive and the rejection of claims 28-30 is maintained. 

Applicant's argument that Pankove and Mikoshiba teach a silicon-on-sapphire substrate 
and not a sapphire on silicon substrate is noted but is not found persuasive. Applicant's allege 
Pankove and Mikoshiba teach a GaN/Si/sapphire and an AIN/Si/Sapphire substrate and claim 1 
claims an epitaxial layer/sapphire/Si structure. The Examiner agrees that Pankove and Mikoshiba 
teach an epitaxial layer/sapphire/Si, but the Examiner does not agree that the claim structure is an 
epitaxial layer/Sapphire/Si. The claim is merely directed to forming an epitaxial layer on a 
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sapphire-on-silicon substrate and the claim does not specifically require forming the epitaxial 
layer on the sapphire side of the substrate. The claim is not limited to forming the epitaxial layer 
on the sapphire and is open to the formation of the epitaxial layer on the silicon surface of a 
layered sapphire and silicon substrate. 

The same arguments applied to Pankove and Mikoshiba apply to the Nishimura rejection. 

Conclusion 

14. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

lida et al (JP 53-028374) teaches growing a silicon layer only on the back surface of a 
sapphire wafer to reduce warpage (English Abstract). 

15. Applicant's amendment necessitated the new ground(s) of rejection presented in this Office 
action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is 
reminded of the extension of time pohcy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS fi-om the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.1 36(a) will be calculated fi-om the mailing date of the advisory action. In no event. 
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however, will the statutory period for reply expire later than SEX MONTHS from the date of this 
final action. 

16. Any inquiry concerning this commxmication or earlier communications from the examiner 
should be directed to Matthew J. Song whose telephone number is 571-272-1468. The examiner 
can normally be reached on M-F 9:00-5:00. 

If attempts to reach the examiner by telephone are unsuccessftil, the examiner's 
supervisor, Duane Smith can be reached on 571-272-1 166. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



MJS 

September 7, 2005 




